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What is claimed and desired to be secured by Letters Patent of the 
United States: 



A method of generating cursor motion on a display from force applied to a user, 
'oiled pointing device wherein a velocity of said cursor is related to a pointing componept^of 
pplied force accordW to a dual-gain transfer function. 

2. The method according to claim 1 wherein a first derivative of ^id dual-gain 
transfer function is continuous. 

3. A method of generating cursor motion on a display frpm force applied to a user 
controlled pointing device comprising the steps of: 

a. applying a firsnrelatively low but non-^ero gain to said force applied to said 
pointing device; and\ 

b. applying a monotAnically incre^ing fraction of a second relatively higher gain 
as said force applied tovsaid pmiuing device increases from zero. 

4. The method according t^xlaim 3 wherein said fraction of said second relatively 
higher gain increases smoothly. 

5. The method ajxfording to ^daim 3 wherein said second relatively higher gain is 
applied only when a m^^iitude of a pointing component of said force is substantially non- 
decreasing. 

6. /A method of indicating selection based on a force applied to a user controlled 
pointing cte^ice in which said selection is indicated when, during a period of relatively increasing 
verticar component of said force, an accumulation of said vertical component exceeds an 

lulation of a magnitude of a simultaneously applied pointing force by a predetermined 
reshold. 
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7. Theynethod according to claim 6 wherein a selection sensitivity is adjusted to 
accommodate different operator preferences by adjusting a value of/said predetermined 
threshold. 



8. A methofl of maintaining selection based on a force applied to a user controlled 
pointing device in which\said selection is maintained if a vertical component of said force does 
not decrease relatively quickly and the magnitudes of both the'vertical component and a pointing 



component of said force dotiot fall below a minimum thresnold. 



9. A method of indicating a short duration selection operation based on a force 
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applied to a user controlled pointing device, comprising the steps of: 

a. determining tlkt a rate oHpcrease of a vertical component of the applied force 
has exceeded a firs\ threshold, 

b. determining tha\ the' vertical component of said force has subsequently 
s&old, 



exceeded a second 



Lt/a 



c. determining that'aYate of decrease of the vertical component of said applied 
force has subsequently exceeded a third threshold, 

d. determiningAhat saicftrate of decrease occurred within a certain time interval 
following occurrence of sa|jd rate of increase, and 

e. determining that an accumulation over a period subtended by said rates of 

/ \ 

increase and decrease of the magnitude of the pointing component of said applied 
force d^es not exceed a fourth\threshold. 

10. A method of generating cursor Vnotion on a display from force applied to a user 
controlled pointing device wherein a velocity of said cursor is negligible when a vertical 
component of/^ie applied force is relatively decreasing, and is negligible when the vertical 
component of the applied force is both relatively increasing and exceeding a magnitude of a 
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pointing component of the applied force, and is related to the pointing component of the applied 
force otherwise. 

11. A met And, comprising the steps of: 
retrieving forceVnputs from an input device; 

applying the removed force inputs to a dual £&in transfer function to produce a motion 
signal; and 

applying the motion\signal to control an object. 



12. The method according to Claim 11, wherein said input device is a user controlled 
pointing device and said objecttis a cursor. 

13. The method according to^Claim 11, wherein said step of applying the retrieved 
force inputs comprises applying ^pointing component of the retrieved force inputs to said dual 
gain transfer function to produce saWnotion signal. 

14. The method according to Claim 11, wherein a first derivative of said dual-gain 
transfer function is continuous. 

15. The method according \o Claim 11, wherein said dual gain transfer function 
comprises M n = L - F n + H/s(F n ) * F n . 

16. A method/of generating cursor motion on a display from force applied to a 
pointing device, comprising the steps of: 



generating a force signal from said force applied to said pointing device; 

n 

applying a first non-zero gain to said foice signal; 
applying .a fraction of a second gain reaitively higher than said first gain to said force 



applied to said/pointing device, said fraction of the second gain monotonically increasing as said 
force appliedC) said pointing device increases; and 
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generating mbtion of said cursor based on the force signal to yhich said first and second 
gain have been applied 

17. The metnbd according to Claim 16, wherein sai<? force applied to said pointing 
device is a pointing component of force applied to said pointing device. 

18. The method\iccording to Claim 16, wherejn said second gain is higher than said 
first gain. 

19. The method according to Claim 16 fa which said fraction of said second gain 
increases smoothly 

20. The method according to Claim/16, wherein said second gain is applied only 
when a magnitude of a pointing component of the force signal is substantially non-decreasing. 

21. A method of indicating selection based on a force applied to a user controlled 
pointing device, comprising the step 1 

recognizing a period of relatively /increasing selection force on said pointing device in 
which an accumulation of the selection/force exceeds an accumulation of a magnitude of other 
forces on said pointing device by a predetermined threshold; and 

indicating a selection based on thevrecognized period. 



22. The method according to Cl^jm 21, wherein said selection force is a vertical force 
on said pointing device. 

23. The method according to Claim 21, wherein said other forces comprise forces 

/ \ 

applied in a direction other than a direction of said selection force on said pointing device. 

/ \ 

24. The method^according to Claim 2 1\ wherein said other forces comprise horizontal 
forces applied to the pointing device. 
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25. The method according to Claim 21, further comprising the step of adjusting a 
selection sensitivity^ of the pointing device by adjusting the predetermined threshold. 

26. A metnod of maintaining a selection of a pointing/aevice, comprising the steps of: 
determining selection and pointing components of a fo^ce applied to said pointing device; 

and 

maintaining a current selection if the pointing component of said force does not decrease 
more than a predetermined rirte and magnitudes of both pe selection and pointing components of 
said force do not fall below a minimum threshold. 

27. The method according to Claim 26/vherein said selection component is a vertical 
component of said force. 

28. The method according to Claim 26, wherein said predetermined rate is 

29. The method according t<\/Claim 26, wherein said minimum threshold comprises 
.03 of a maximum applied force. 

30. A method of indicating a short duration selection operation based on a force 
applied to a pointing device, comprising the steps of: 



(a) determining that a rate^f increase \f a selection component of said applied force has 
exceeded a first threshold; 

(b) determining that the selection component of said applied force, subsequent to step (a), 

/ 

has exceeded a second threshold; 

(c) determining that aerate of decrease of th& selection component of said applied force, 



subsequent to step (b), has exceeded a third threshold;* 

/ » 
(d) determining that said rate of decrease occu^ed within a predetermined time interval 

m 

following the rate of increase determined in step (a); 
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(e) determining that an accumulation over a period subtended by said rates of increase 
and decrease of the Magnitude of the pointing component of saijj applied force does not exceed a 
fourth threshold; and 

(f) indicating a ^jiort duration selection when steps /a), (b), (c), (d), and (e) have been 
determined. 

3 1 . The method According to Claim 30, wherein said short duration selection is a tap. 

32. A method of controlling motion of ai/object from a force applied to a pointing 
device, comprising the steps of: 

(a) applying motion to saii object according' to a pointing component of the applied force; 

(b) reducing an amount ofinotion appliec/to said object when a selection component of 
the applied force is decreasing at a r&e faster than a predetermined decrease rate; and 

(c) reducing an amount of motion applied to said object when a selection component of 

\ / 

the applied force is increasing at a rate kreater than a predetermined increase rate and exceeding a 



magnitude of a pointing component of tnfe^applied force. 

33. The method according to Cmim 32, wherein said object is a cursor. 



34. The method according to Claim 32, wherein an amount of reduction of motion 
applied to said object in steps (b) and (c) comprise setting a velocity of the object to zero. 

35. The method accordin/to Claim \g, wherein said selection component is a vertical 
component of the applied force. 

36. The method according to Claim 32,\wherein said selection component is force 
applied in a first direction'and said pointing component is force applied in a plane perpendicular 



to said first direction 



ion. / 
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37. A ijiethod of controlling movement and selectioi^ from a pointing device, 
comprising the stepk of: 

retrieving forae inputs from the pointing device; 

applying a duaKgain transfer function having a continuous first derivative to a pointing 
component of the retrieved force inputs to produce a motion/signal; and 
applying the motiolp signal to control motion of a jursor; 
wherein: 

said step of applying Yi dual gain transfer functi6n comprises, 
applying a first non-zero gain to said force signal, and 

applying, if a magnitude of the pointing component is non-decreasing, a fractional part of 
a second gain higher than saicfc first gain to ^aid force applied to said pointing device, said 
fractional part of the second gain Vncreasing ^moothly and monotonically as said force applied to 
said pointing device increases from zero. 



38. A method of indicating/selection based on a force applied to a user controlled 
pointing device, comprising the stepsAf: 

determining selection and p^intmg components of a force applied to said pointing device; 

recognizing a period of reiativew increasing selection force on said pointing device in 
which an accumulation of the s^lectionVorce exceeds an integral of a magnitude of pointing 
forces applied on said pointingyaevice by aWedetermined selection threshold; and 

determining a selection based on theVecognized period; 

maintaining a current selection if the pointing component of said force does not decrease 



more than a predetermined rate and magnitude^ of both the selection and pointing components of 
said force do not fall below a minimum threshoM; and 

adjusting a/selection sensitivity of the pointing device by adjusting the predetermined 
selection threshed. 



Ml**, 
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